Inhibition of histone deacetylases triggers pharmacologic preconditioning effects against myocardial ischemic injury.
Recent evidence has demonstrated the importance of histone deacetylases (HDAC) in the control of hypertrophic responses in the heart. However, it remains unknown whether inhibition of HDACs plays a role in myocardial ischemia and reperfusion (I/R) injury. We hypothesize that HDAC inhibition triggers preconditioning-like effects against I/R injury. Isolated mouse hearts were perfused with 3 cycles of 5-minute infusion and 5-minute washout of 50 nM of trichostatin A (TSA), a potent inhibitor of HDACs to mimic early pharmacologic preconditioning. This was followed by 30 min of ischemia and 30 min of reperfusion. In addition, mice were treated with saline or TSA (0.1 mg/kg, i.p.) to investigate delayed pharmacologic preconditioning. Twenty-four hours later, the hearts were subjected to I/R. Ventricular function and infarct size were measured, and HDAC 3, 4 and 5 were assessed by Western blot and immunofluorescence. HDAC and p38 mitogen-activated protein kinase activities were determined. TSA produced marked improvements in post-ischemic ventricular function recovery and a reduction in infarct size in both early and delayed preconditioning. Cardioprotection elicited by TSA was abrogated by SB203580, an inhibitor of p38. HDAC 3, 4 and 5 proteins were detected in mouse myocardium. TSA treatments resulted in a significant inhibition of HDAC activity. HDAC inhibition caused a dramatic increase in phosphorylation of p38 and p38 activity. Notably, HDAC inhibition also resulted in remarkable acetylation of p38 at lysine residues. These results suggest that inhibition of HDACs triggers pharmacologic preconditioning to protect the ischemic heart, which involves p38 activation.